Relative influence of unfrozen fraction and salt concentration on the survival of slowly frozen eight-cell mouse embryos.
This laboratory has previously reported that the survival of frozen-thawed human erythrocytes is determined more by the fraction of the extracellular solution that remains unfrozen than by the salt concentration in that fraction, especially when the cells are frozen at low hematocrit. To determine the extent to which these findings are applicable to nucleated mammalian cells, we have studied the survival of some 3300 mouse embryos as a function of the unfrozen fraction and the concentration of salt in that unfrozen fraction. Also varied in the study was the weight percentage ratio of glycerol to salt. The concentration of embryos in these experiments (i.e., the cytocrit) was so low that embryo-embryo contacts should have been rare during the freezing. As in the case of the red cells at low hematocrit, we find that the survival of slowly frozen eight-cell embryos is not affected by the high concentrations of salt produced by freezing, at least up to 3.3 molal NaCl, and therefore is not affected by the extent to which the cells shrink below their isotonic volume, nor in general is survival influenced by the temperature at which given salt concentrations and unfrozen fractions are attained or by the glycerol concentration at those temperatures. On the other hand, the attainment of low values of the unfrozen fraction (U) is damaging, but the damage appears in part to be due to the fact that low values of U had to be achieved by placing embryos in solutions hypotonic with respect to NaCl, which caused their volume to be greater than isotonic prior to freezing.